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a~agem~nt Branch (HFA-305) 
and Drug Administration 
Fishers Lane, Room 1061 
ville, 

ocket No. 93D-0398 - Assessment of the Effects of Antimi~ ial Drug 
Food of Animal Origin on the I-I lora 

e Animal Health Institute (,‘AIII”) s ents in response to 

ub era1 Register on December 27,200 I,66 Fed. Reg. 669 IO, conceding the 

ility for comment of draft guidance for indust~ entitled, ‘~Assessment of 

esidues From Food of Animal Origin on the an Intestinal Flora.‘” In 

guidance, the agency recommended a pat approach for assessing the microbiological 

safety of antimicrobial rug residues in food, rather than the approach in the I996 version 

ante. AH1 is a national trade association representing researc companies that 

develo d market new animal drugs in the United States and inte~ationally. For marketing in the 

United States, these drugs are uniformly and pervasively subject to approval d monitoring by the 

Food and m~rlistration (“FDA” or the ‘“agency”) under the Federal Foo g, and 

Cosmetic Act. 



The AH1 belkves that the public health is protected empirically based on the 

at have been used to etermine the Acceptable aily Intake (ADI) by 

tox~~ologi~a~ s, and the additional conservatisms uilt into the assess however, if 

additional evaluations must be cond dress mi~rob~o~ogi~al safety concerns, the AHI 

orse the following: 

The concept of a pathway approach for this pur we, to the extent to whit 

nologies and test systems permit pathway decisions based on redi~tive, validate 

est systems. 

* Those portions of the at evaluate whet 

he human colon in microbiolog~cal~y active form. 

* The use of available published or unpublished data from therapeutic use of the drug 

class in humans (when available) to document the microbiological e~dpoi~~ts of 

concern for ADI. decisions (if microbiologi~ally active resi ues enter the colon). 

ictive test systems are in place, the AMT requests that the proposed way 

contain an option (but not a requirement) to use a conservative, K-based fo~rn~~a approach to 

erive an ADI. currently, there are no test systems available th 

reproducibility or predictive value in determining a no-effect-level for residues of ant~mi~robials 

for their effects on the colonization barrier or resistance emergences The state of current science 

is that various in vitro an odels of the human gut flora have ask 

to examine the impact of various antimicrobials on the colonic rn~crob~a~ ecosystem. 

The FDA-OVA has contributed substantial research efforts in exploring semi-continuous vulture 
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heap-Dora associated mouse models to e used for determining ~O~effe~t~Ievels of 

drug residues. I-Iowever, the variability, reproducibility an predictive value of these models 

remains to be determined. 

Given the uncertainty of the predictive ability of existing model and test syste 

e need for interim procedures to assure a regulatory framework fro 

e made to unsure protection of the public health. Thus we have the following 

suggestions: 

A Conservative formula approac ould be offered as an ~~~~~~ for t 

ated) ADI, in lieu of conducting extensive model develo 

currently needed to estimate a microbiological ADI We understand that t 

microbial Safety Task Force is currently evaluating the feasibility of tion in 

residue ev~~luatio~ of microbiological safety effects. The VICH r~commen 

shouId be considered very seriously by the FDA-CVM. 

I) e&stance: emergence and metabolic activity evaluations s ould be abando~e 

such time as the literature base suppo~s a ional decision~making process, and the 

redictive value of model systems have been evaluated. 

0 ~u~ently, it is not technically ossible to establish wit regulatury ce~ainty a 

~~-.effe~t-level for residues on the basis of a microbiological endpoint for 

resistance emergence. The variability of resistance elements among 

ind.ividuals, and of resistant bacterial populations within indivi 

that no one knows what magnitude or duration of c ange in resistant 

~~pulat~~ns in the colon of humans is suf~cient to determine a ho-~ffe~t~level 
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for human health. Moreover, the redictive value of models is 

un~e~ain~ Therefore, resistance emergence should not be cons 

lishing a microbiological AD1 until our basic kr~owledge in this area is 

s~f~cient to make a decision with some regulator ce~ainty. 

o microbial metabolism should not be used routinely as a micro 

oint of concern. The scientist literature has not establishe 

metabolic activity, a specific metabolic activity level, or a specific magnitude 

ange that is considere e indicative of an adverse effeet to 

health. 

e to emphasize that e public health has een protected empirically for 

ecades cln the basis of the classical human food safety studies. Classical toxicological 

s~c~ess~lly been used to assess the toxicity of a rug and its meta olites in humans and, by 

process of setting an able ADI for drug residues (Mazard assessment), additional safety 

the process. Residue c emistry data are used to determine 

uality of actual residues that are present in edible tissues resulting from t 

e drug (exposure Assessment)~ Additional studies are often conducte 

ose residues are act~~ally biologically available to the consumer. 

The toxicolog,~ data set includes a battery of in vitro tests, an in vivo tests in animals 

(e.g, rodents). T e drug is administered orally on a daily basis at ose levels that are 
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e actual residue levels in food that may reach the consumer. Ge~otoxi~ity studies and 

e structural assessm,ent of the molecule determine, in part, the requirements for long-term 

~a~~inoge~i~ity studies. I the absence of c~cinogenicity studies a safety factor of 1000 ~i~stead 

to calculate the AD1 for humans. Reproductive toxicity and teratology studies are 

bits) that is extremely sensitive to anti ials in terms of 

any disturbance of the icroflora of the gastrointestinal tract’ S 

itional co~lservatisms are built into the ADI, as it relates to the co~sumer’s actual 

osure to drug residues. The exposure is infrequent and actually much lower than the ADI. The 

drawal time ~alc~~lation into orates an estimate of the time at whit 

robability that 99 out of 100 animals will have residues below the set tolerance derived from the 

e exposure is also infrequent because the vast majority of animals are slaughtered 

ey reach market weig and not at the end of the withdrawal period”. In fact, the CVM has 

acknowledged this in the original draft of Guidance 52 st 

~freq~~~~y of exposure to residues further ecreases the potential for antibiotic 

erse effects on the intestinal micro ora. ~pe~i~~ally, alt 

~al~uIated as the amount of drug residue that can e safely consumed daily throug 

e, actually the ex osure to antibiotic residues is infrequent (less than 1% of the food 

’ VICH ~uid~~~~e S5A Detection of Toxicity to ~e~rQd~~tion for Medicinal Products. XC ~arrn~~~~ed Tr~~a~jte 
~ujdeljne” Sect 2.1. June 1993. 
2 CVM ~~ide~~nes and guidance Documents: No 3 General ~rin~ip~e~ fro ~va~uatjng the Safety of C~rn~~u~ds Use 
in F~~d-prQd~~i~g Animals, July 1994. 
’ Fr~edlander, L C; Brynes, S D and A H Fernandez . The human Food Safety evaluation &New A~~rna~ Drugs, 
C~~~~~~a~ Food Borne Hazards and Their Control, volume 15, number I, March 1999. 



erived from anima s contains residues above tolerance) and always below the ADf for lifetime 

expos~re~~~4 

ile classic human food safety stu ies do not measure mi~robiologica 

e observations of animals fed chroni~ally~ coupled with the ap lication of safety factors 

and Conservative aspects of final derivation of ADI, tolerance and drug withdrawal, 

suf~~ie~t measures to protect the consumer. Wowever, if the microbiological activity of the drug 

must be evaluated to derive an ADI, we have e following comments. 

xisting Test Systems to derive an AD1 

ossible exceptions of some in vivo models of colonization barrier 

ing to C, ~~~~~~~e overgrowth, there are no in vitro or in vivo model syste s that have been 

ictive capabilities in identifying adverse human health effects. hile the 

has supposed substantial and signi~cant research efforts in examining the effects of 

rugs in continuous-culture and hums ora-associated mouse models, the tests, and the 

effect levels are yet to be reproduce Moreover, as the Center is already well aware, 

these test systems are labor-intensive, and, as sue , the models will take much ti 

e lack of predictive, validated test systems is also supposed y the literature review in 

e draft Guidance Document. The literature review s ere are Mary, 

many microbiological endpoints measured in various test systems. The objectives of studies 

Guidance D~curn~~ts: No 52 ~~~r~bial testing of drug residues in food. 



using these models and microbiological endpoints have been varied. Few, if any, 

close to documenting the predictive value of the models. Rather, most of the mo 

as tools in basic research efforts examining ~o~o~izatio~ barrier is~ption~ resistance 

emergence or metabolic changes due to the ant~mi~robials. A close scrutiny of the literature 

at essentially none have examined reproducibility of the observed no~effe~t or efEect 

eed a no~,effe~t-level is observed) in e model systems or t e reproducibility of the 

ent effect in other model systems. We are not aware, and there are no citations xn the Draft 

ante 52, of validated, predictive test systems from which an A 

veterinary a~tim~~robials. 

~ariahi~i~ of the in estinal ecosystem, changes in resistant bacterial opufations, and 

changes in bacterial metabdism. 

e extent of variation among (resistant or non- resistant) bacterial pa 

etabol~~ activities, in an individuals or amon individuals has not been evaluated quantitatively. 

T atabase available regarding this variation is not documented adequately to 

rotation of what agnitude or duration of change (in a mo ef, or in a human) is suf~cie~t~y 

iff~~e~t from normal variation to constitute an adverse consequence. The appendix to the 

o~ume~t 52 reviews many tests of antimi~rob~a~s in in vitro an 

models showing changes in resistant bacteria or changes in met olism. None oft 

compared to the variation occurring normally among or wit in individuals. T ere are few data 

om which to base a decision as to what magnitude of change constitutes an adverse effect, in 

s of changes in resistant populations or changes in metabolic activities. Therefore, t 

concept of using these endpoints to make a decision regarding CL o-effect” is not supposable by 
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existing data. The complexity of the gut microbial flora and its interactions with the host, 

nutrients, d environment (let alone an effect in the presence of residue amounts of anti 

is not suf~~iently understood to make this determination* These resistance emergence an 

etabo~i~ activity evaluations should be abandoned until such time as t 

a rational derision-m 

The pathway Proposed by CVM p. 8 

e concept of using controlled experimentation to evaluate whet 

residues are microbio~ogi~ally active against the uman intestinal flora (box 1, lines 

9-271), w~ethgr they enter the colon (box 2, lines 2~~-2~8) and whether they re 

i~robio~ogi~ally active upon entry into the colon (box 3, lines 283-286). As such, the first 

way (lines 265-287) rovide a rationaf, science-based preach for safety 

evaluation of residue ingestion. is portion of the p way also permits a basis for existing 

te~h~oIogies (or techr~o~ogies developed the course of product evaluation) to be used to 

enerat~ a veri~abIe database to determine the fate of the drug residue, if ingeste . Ifthe sponsor 

o microbiological activity is available in the colon a er ingestion of a residue, then it 

is eonclu e drug residue will not affect e intestinal micro 

e used to derive the AM. 

ination of whether a human adverse effect can ossibly occur, and what effect 

be basedp~~~~r~~y on experience with human ~~e~~~~e~~~~ use 

e drug class (if sue information is available). In the fourth box (lines 29 I -297), one can 

ret that the ~uiclance suggests that available data from therapeutic use of drug classes or 
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ata from in vitro or in vivo model systems can be used equally or interchangeably to assess 

verse effects can occur as a result of drug ingestion. While it is i point to review 

ata will be of equal value at t is stage of the drug evaluatio , Any of a number 

of dete~tab~e changes in a microbiological endpoint might be observe in a model syste 

lications for human health consequence may e of little relevance, without ode1 validations 

), the concept of evaluating c anges in metaboIi~ activity shoul be discarded unless t 

ecific adverse effects documented for the drug class with therapeutic use in humans. Also, 

ility of the in vitro and in vivo tests remain to be established. Indeed, even a s~~ci~~ 

TC, tested against a particular acterial species, is dependent on the strain and test 

~o~ditions~ Therefor~~, t e model systems should be used as supposing but not rimary evidence 

onstration of a ealth adverse effect. Ultimately, human drug experience for the 

rug class, if available, shouId be the driver in making a decision cm. what, if any, 

oints are of con~~~rn in the fourth box of the decision tree. Given that there are over 400 

ecies of intestinal acteria in the human colon, one eoretically could conceive of an endless 

ue effects on any number of measurable changes of 

e&es, ~~s~sta~t bacterial species (and multi-resistant species), d enzymatic ~rnetabol~~~ 

a~tivities~ he numbers of measurable microbiological endpoints can be m 

uman experience of adverse consequence s ould be the main dete~inant 

resources appropriately, to determine whether and what evaluation(s) are needed 

e flow chart (fifth ox, lines 301-303), if there are no human 

suggest an adverse icrobiological consequence of the rug class, then the ADI should be 



y other toxicology tests. An observation of any mi~rob~ologi~a~ change (in non- 

ated tests, or tests that have not been reviewed for pre ilities), by itself shoed 

austive microbiological testing, when in fact ot r toxicological 

ore relevance (ah extensive toxicological data base will be collected in any event, as 

noted above in paragr h 2). However, if a microbiological effect(s) is (‘&Fe) ~denti~~d within 

e human therapeutic use experience, then this information should ecision regarding 

(s) of human health concern should be tested. 

ere is no information whe lex test systems (e.g., continuous, 

semi~~o~t~nuous ~ult~~re systems; uman-Dora associated mouse) reviewed in the Appendix have 

ictive value for d~~termining adverse health effects. For example, t e no~effe~t-level for 

~~pro~oxac~n in t A-OVA-sponsored chemostat model stu y, as reviewed in t 

e Guidance documen owed changes in bacteroides opulations and selection of resistant 

ba~teroides at very low levels of ciprofloxacin (4.3 pg/mL; line 413-429). owever, barrier 

isrupt~o~ is not generally note to be an adverse effect of ~ipro~oxac~n per se at therapeutic 

anges in anaerobes due to cipro~oxacin use are not generally reporte 

in the appendix to Guidance 52, an reviewed by others? continuous cultures do not 

e n~etabo~isn~ of the ost, or the so~id~phase of the co10 matrixes of the 

cornea portent may bind and inactivate certain drugs. Furthermore, t e bacterial populations xn 

e s~mi~continuous an continuous cultures are orders of magnitude lower than what is found in 

i~~~ontinuous and continuous culture systems necessarily result in a drug~to” 

a~t~~ia~~ cell ratio that is muc an would occur in the colon in vivo. T 



ay explain in part the observed differences etween the in vitro and in vivo therapeutic 

sit~ati~~, F~uoroqui~o~ones will bind to feces and be inactivated to varying extents. In tests of 

ice treated for 5 weeks, ~~~~~~o~~es mounts did not change alt 

ecrease in total aerobes and enterococ~i populations. A barrier effect was detecte 

100 y contrast, anaerobic bacteria are not affected in hea thy human volunteers treate 

orally with 500 mg ~i~ro~oxacin every 12 hours for 7 days. Generally, ~ipro~oxa~i~ is noted as 

e antimi~robials least likely to have an effect on anaerobes during 

ent, It is very apparent from these data sets, that further validation wo 

ate the oomplex models of the gastrointestinal ecosystem that are available today. 

Given the current state of the science, where no validated test systems are avail 

derive an ADI, we propose that the drug sponsor should have an ~~~~~~ to derive an ~estimat~ 

e most Conservative method, base on MXC data. This would not be required, but 

could be used in lieu of a basic research program of microbiological effects of a drug in test 

e current state of owledge. A comprehensive M C survey of all representative 

roups in the human gastrointestinal tract would be needed and the isolates would be obtained 

from healthy volunteers. It is generally accepted that at least 10 representatives of at least 10 

i ortant i~~testinal genera be surveyed, when using a MTC-based formula 

~estimated~ ADI. Cerniglia and Kotarski” showe that if the MK& for the most sensitive group 

s used to estimate a microbiological ADI, then ADIs derived by such a formula ap 

~ons~st~~t~y lower than ADIs derived for the same compounds tested in other models: at least 
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when t i~robiologi~al endpoint of concern is colonization arrier disruption. These authors 

ave reviewed in detail the reasons the estimated AD1 derived from MIC data by a for 

are Conservative. In brief, standardized NCCLS tests for acteria are designed to 

rug under relatively well-defined, consistently reproducible conditions of low 

growth conditions, and without taking into account drug metabolism. 

All of these factors are likely to provide a higher potency estimate of the drug’s spectrum than 

be estimated fro MICs conducted under conditions that mimic t 

ensity, presence of fecal solids, etc). Thus we propose, that if the sponsor would like 

ore ~ons~~rvative (estimated) AD1 erived from MIC data, there would be no furt 

r~q~irement for testing to protect t e public health. However, we are not suggesting that use of 

an ADI for~~ula approach should be require If a sponsor would prefer to generate a more 

atabase (or use an existin data base if it is appropriate, and suf~cient~ to derive an 

plex modeling systems, then the data generated from such systems shoul 

taken into account 

e the oppo~unity to submit the foregoing comments. We trust that our 

ments will be useful to t e Center in finalizing this draft guidance, We look forwar 

a~icipation in the regulatory process. 

Respectfully submitted, 

Richard A. Carnevale 

6 Cemiglia CE, & ~otarsk~ S. evaluation of veterinary drug residues in food for their potential to affect Dugan 
~~t~st~~al ~ic~o~ora. Reg. Toxicol. & PharmacoI. ( 1999) 29:23 8-6 1. 


